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A SHORT 
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0 OF THE 


BROWN-TAIL MOTH, &c. 


HE attention of the public has of late been ſtrongly 
excited by the unuſual appearance of infinite“ numbers 
of large white webs, containing caterpillars, conſpicuous on 
almoſt every hedge, tree, and ſhrub, in the vicinity of the 
metropolis; reſpecting which, advertiſements, paragraphs, 
letters, &c. almoſt without number, have appeared in the ſeve- 
ral news- papers, moſt of which, though written with a good 
ign, have tended greatly to alarm the minds of the people, 


* Some idea may be formed of their aumbers from the following circum- 
ſtance, In many of the pariſhes about London, ſubſcriptions have been 
opened, and the poor people employed to cut off and colle& the webs at one 
ſhilling per buſhel, which have been burned under the inſpection of the 
church-wardens, overſcers, or beadle, of the pariſh : at the firſt onſet of this 


buſineſs, four-ſcore buſhels, as I was moſt credibly informed, were collected 
in one day in the pariſh of Clapham. 


. s eſpecially 
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en vecially the week and the al 1 of thoſe writers have 


gone ſo far as to aſſert, that they were an uſual preſage of the 
plague; others, that their numbers were great enough to ren- 
der the air peſtilential, And*that they would mangle and deſtroy 
every kind of vegetable, and ſtarve the cattle in the fields. 
From theſe alarming miſrepreſentations almoſt every one, igno- 
rant f their Miſtory, has been under ſome diſchal apprehen- 
ſions concerning them; and even prayers have been offered up 
in ſome churches, to deliver us from the apprehended approach- 
ing calamity. J-11-E:-4 £ 

To give the public a true idea of the nature of theſe Inſects, 
and thereby diſpel their imaginary terrors; to ſhew what the 
miſchiefs are Which they are really capable of ccaſbnimꝑ, and to 
point out the moſt likely means of obviating thoſe miſchiefs, 
are the motives which induce me to collect together and publiſh 


the notes and obſervations I have from time to time made con- 


ceruing them, not as containing the compleateſt poſſible hiftory 
of the Inka, but web as * be n on the pur of the 
occaſion. 
It, may be n in 1 the feſt place, chat the Idea in 
en is not new in this countty, being every year to be 
found in abundance, and well known to thoſe who collect 
Inſects to be the Caterpillar of the Brown-tail Moth nor is it 
peculiar to this country, but found in many parts of Europe, 
and has been conſidered, by all who have written on it, as noto- 
rious for its ravages. Al. zIx, an Engliſh writer on InſeQs, 
1720, ſays, that the Caterpillars of this moth lay themſelves 
up in webs all winter, and as ſoon as the Buds open, they 
come forth and devour them in ſuch a manner, that whole 
trees, and fometimes hedges, for a great way together, are 
abſolutely bare. GropFRoOY, a French author, in his Hiſtory 
4 | | of 


(3.9 

of the Inſects about Paris, deſeribes it as the moſt cmmon of 
any with them; that! it is found on m6ſt of their trees, which i it 
oe ftrips entirely of their foliage 1 in the ſpring®., 
Our great natufaliſt RAR alſo deſcribes" this Caterpillar in bi 
Hiftoria Inſectorum +. It 1 is likewiſe figured and deſcribed by 
RorstL, x German writer. | Linxzvs has either omitted, or 
found" it with the Phalæna Chryſorrhaa,”' or pager 
Moth, with which it has a great affinity. | | 

''Thefe authorities' will be ſufficient to . chat it is no neu 
inter, and that 1 its ravages are not unuſual. It muſt however, 
be allowed that they are, and have been the two laſt years, 
uncommonly great, and unuſually extenſive. 

When Inſects are multiplied i in this extraordinary manner, it 
| is ſeldom that they extend "through a whole country: the pre- 
ciſe tract which theſe occupy Thave had no opportunity of ob- 
ſerving; On the Kingſton Road I traced them as far as Putney 
Common, on the farther part of which, on the trees about 
Coomb Wood and Richmond Park, a web was not to be ſeen. I 
Tetnatked, that they were extremely numerous to the diſtanee of 
about eight miles on the Uxbridge Road: On the Great Weſtern 
Road they terminated about the Star and Garter leading to 
Kew; from whence to Alton 1 in Hampfhire, not one was viſi- 
ble; and I have received undoubted information from other 


quarters, that the deſtruction they occaſion is by a6 means 
e 


1 


* Sa Chenille a ſeize pattes. Ceſt la plus commune de toutes, Elle eſt 
velue, de couleur jaunitre, et elle vient ſur preſque tous les arbres, qu'elle 


depouille ſouvent entièrement des les printems. GEOFFROY Hiſt. abrigee des 
Inſectes qui ſe trouvent aux Environs de Paris, p. 117. 


+ Thus, Eruca longis pilis fulvis hir juta l punis . et duobus rubris in 
E dorfo wr, p- 347. | f 


Having 


Ll 6 3 
Having ſhewn, that this inſe& is neither new in its appear- 
ance, nor general in its ravages, I ſhalt endeavour to demon- 
ſtrate, that there is no reaſon to be ſo dreadfully alarmed about 
its effects, as its powers of deſtruction are much more 29095 
than is generally imagined. | A 
Experiment teaches us, that there are .. ſome Caterpillars 
which are deſigned to feed on one kind of plant only, as the 
Papilio Urticæ, and Io, ſmall Tortoiſe-fhell and Peacock Butterflies; ; 
theſe. are never; found on any other plant than the ſtinging 
nettle. Others that are attached to two or more ſorts, as the 
Phalezna Verbaſci, or Water Betony Moth, which appears to be 
equally fond of the Mullein and Water Betony : while others 
will devour indiſcriminately almoſt every kind of herb, ſhrub, 
or tree, as the. Phalæna Antiqua, or V. apourer Moth, which 1 
have ſeen to thrive on the deadly Ng heſbade and po iſonous Laurel, 
The preſent Caterpillar is not ſo limited a feeder as ſome, 
nor ſo general a one as others. Its whole œcõ˖nmy, however, 
ſhews it defigned to feed on trees and ſhrubs, on which alone it 
is ever found, Theſe afford it a ſupport for its web, which fi is 
an habitation in many reſpects eſſential to its exiſtence, and 
with. which herbaceous plants cannot ſupply it. | 
We may, therefore, with as much propriety expect to ſee 
the Cabbage Butterfly, Papilio Braſſicæ, feed on our Oaks and 
Elms, as to find theſe Caterpillars deſtroyiug our Herbs, c or 
Grals. 
The following facts will ſerve to corroborate what is here 
advanced, They are found on the mk Joe 
Hawthorn moſt plentifully. 
Oak the ſame. 
Elm very plentifully. _ _ 
Moſt ſruit trees the ſame. TER 7 0M 
hors: : _Blackthorn 
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TY 


Blac kt born plentifully. | 
Ro ſe trees the ſame. 
| Bramble the ſame, = 
on Ou Wile & v7 2 its 
1011 07 Poplar ſcarce. - 711. 
None have been noticed on the - | 
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Thus i it appears, that the -only miſchiefs the Caterpillars 
ate capable of occaſioning, is to rob particular trees and ſhrubs 
of their foliage and bloſſoms: it remains to conſider how far 
the trees and ſhrubs will be injured by ſuch a loſs ? and how 
far it may be injurious to their owners? IL have found, by 
repeated obſervation, that thoſe trees and ſhrubs which have 
been entirely ſtripped have not been killed thereby, but as ſoon 
as the Caterpillars have removed to change to Chryſalis, they 
have put forth freſſi foliage: the only loſs, therefore, the 
owner ſuſtains from their depredations on thoſe trees which are 
not cultivated for the ſake ef their fruit, is ſome check to their 
growth, and a temporary deprivation of the beauties of ſpring 
and autumn. With reſpect to fruit trees, the injuries they 
ſuſtain are more ſerious ones; as in deſtroying the . bloſſoms; 
as yet in the bud, they alſo deſtroy. the fruit in embryo : the 
owners of orchards and ſtandard fruit trees have therefore moſt 
reaſon to be alarmed. 

The idea of their producing the plague, &c. is Sund in 
the groſſeſt ignorance, and carries with ! it its own refutation; 
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the health of the public is nat. AIGannek be altered by them, 
either immediately or remotely... FD 

Some perſons have been ons Laſt, as db Nav now in- 
creaſed for three ſucceſſive years, they ſhould be infinitely more 
numerous the next. It may afford ſome fatisfativn to thoſe to 
be informed, that it is extremely probable, the trees and ſhrubs 
will not afford ſufficient ſuſtenance to the preſent. accumulated 
brood ; for ſhould they be in the leaſt ſtinted in their growth 
at the time of their changing to Chryſalis, their wings will 
never expand, they will be incapable of flying, ànd of propa- 
gating their ſpecies. It is alſo extremely. improbable, that the 
lame cireumſtances ſhould: favour their increaſe another year. 

Wbat the actual cauſes are which oecaſionally produce theſe 
ts marc of: inſets: ill, perhaps, for evet fe- 
main among the arcana of nature. We frequentiy hear that, 

in cextain parts of ths country, much damage has been ſuſtzined 
by the Cick Chaſer: ( Scar abæus Meloontha ) ; in others, hat the 
turnips have been deſtroyed by a ſmall Beetle, called the Fu: 
un other 8, that the ſame plant has been con ſumed by a Cater- 
pillar of a Tenibrado ; in others, chat che wheat has been 
eaten in the ground by a ſmall grub, produeing an Hlater, or 
Spring Beetle T. One year the Aurellan ſhall find: plenty of 
painted Ladies [ Papilis Cardur); another year, with all his 
cate, he ſhall not find a fingle one. Laſt year the Sphinx Con- 
n. Convolvwlus Hawk Moth, and Papitio Hyale, clouded 


1 For an eo of which ee 5 Mae 62. Theſe, Mr. Frank- 


Laxp informed me, were highty injorious faſt year in fome pare of 
Vorkſhire. a 

+, Mr. Lichrroor ſhewed' me Tome of theſe grads; and EI to me, 
that they were ſo deſtructive this ſpring. about Uxbridge, that many. farmers 
* ould be obliged to ſow freſh grain. 


Yellow 
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eggs in che bodies of Caterpfllars but the'mok. [common i is dhe we Fr 
Tnergssuhüs Rid hoichly prodiles tat? maggots, which E y or. 
ide Eaterpillär, taking cars to lt that! part only which li Pate] ly e 


n the Caterpillar be difttoyed,” they alſo would Be Till the "7 
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Kellown Butterfly; were common about London.; the naturaliſt 
may; i perhaps; wait fix years before he ſces Mather. 

The moſt probable cauſes are, xhe. peculiarity of the wea- 


thernapd: the plenty or ſchreity of i the enemies of the Inſect; 
for almoſt every different ſpecies! of Inſect has its peculiar 
enemy, and none more than the Caterpillars of Motlis and 
Butterflies: As to the former, warm ad dry weather are uni- 
verſally allowed to promote the generation of laſects; violent 
winds,” heavy and long continued rains, or extreme cold, are, 
ou ſthe contrary, ſuppoſed to check and deſtroy them. It is, 
however, wanderful to obſerve, with what addreſs they ture” 
themſelves. from the effects of the two forineti; ſuch as feed on 
the boughs, on ſudh occaſiguis bxoep from them to the' Ege 
branches or body of the; tree herd they reſt 'unſhaken ; and” 
thoſe wha reſide in webs are to ſecured 28 0 ſuffer little: injury” 
from any of thoſe cauſ ess. 

We obſerved: that Catetp © KT] ON enemies. Birds 
of various kinds fesd on them the ſtomach "ot cuckOW tht” 
was dhot; was Hurd Hull zog che Caterpillats- of the Blyf/ 7. 
Marl {P hy;Bucephata). Mr ChUheh, Sirgeoti,' of Illingtön, 
has obſerved birds very buſily feeding on the Caterpillars of 
this very Moth, and carrying them to their young. The Ear- 
wig is a great deſtroyen of Caterpillars. But their grand enetiy ? . 
is:thelehneunion-Fly zA prbof of whoſe deſtructive powers 4 
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18 J 
experienced laſt: year, in attempting to breed the large guruen 
white Butterfly, Papilia Braffice. Out af twenty Caterpillars 
taken from the Cabbage, eigbteen were ſtung by this Inſect, 
and died. In proportion then as tha ſnſect's enemies are . 
or leſs numerous, ſo may be the haſe g itſelf. vio Hetul. 
| We ſhall now Proceed 40 give a ſhort: account of the * 
of the Inſect which is the ſubject of this eſſay; in the courſe 
of which, we ſhall, point out what appcars to nsl to. be the beſt 
and, moſt effectyal methad. of deſtroying them. The Cater- 
pillar, as already has been; obſerved, owees itt origin to a Moth, 
called the Brau tai Mauth, which is about: w- chirds _ 
fize of the Moth produced from: the Si- qu, and is of 
white colour thronghoup, $xcepting'ia- ſbredki of e 
under . ide of each foxer wing, rupning tear to, and parallel 
with, its anterior edges Rh A brown of»manſetcotoured: tails? 
from whence it denves its name. Theſe Moths: come ont οf 
Chryfalis. about. the beginging;; of: July) at which time hey 
may be found .fixing,about ſlowlys efpecially: inthe evening, 
5 ting their gg n the fohagei.of the trees and iuubs 
mentioned. The female) best a much larger tuft of 
ne on its 8 55 Gm che male, a, oo part of hibh. is made 
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of, their: fpll gramthi 


well. in bealths. 017 
has | crept. 


leres, the. Cmblpiftzn wala uſtigh; dab zppeais equally / 
£10d) artived,, whishſyldomagipinaohiabe Caterpillar 


to "ſome. convenient place to chryſalize in, they eat their way out of 
Ng and it 0 ſpin themſelves ſmall . or and in which Pa 
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uſe df in covering its eggs, a enn Haid, look 1 mall: 
lumps of down on the leaves. [1 

Tue young Caterpillars are hatched eur in autumn as 
ſoon as they quit thai they ſet about ſpiinning d web, and 
has ing fontmed a ſmall one, they proceetl toi feed on tha foliage, 
by eating the upper furface and” fleſhy part of tlie leaf and 
leaving the under ſido and ribs. It is curious to obſerve with 
what regularity they marſhal themſelves for this purpoſa. Thus 
they procsedl daily, fpinning and enlarging their web, ta which 
they retreat every night and in bad weather, and extending 
their depredationsl In the courſe of a few: weeks thein opera - 
tions begin to be viſible on the trees; their web aslyet. is not for 
conſpicuous as thoſe leaves, which, being ſtripped: of their 
green part, aſſume a dead appearance: now is the time to da- 
ſtroy chem, while their neſt is ſmall, und their ravages juſt 
conſpieuous. They may be cut off the twigs or branches with! 
a pruniag knife, or gardener's ſhears, whoſe handles my, if 
neceſſiry, be lengthened; or by'a ſfrarp hook affiued to the end 
of along pdle.. When: cut off, they ſhquld'be/colleatrd tage 
ther and: burned, merely to prevent their returnirig again to 
the trees amd ſhrubs. By performing this operation thus early, 
you ſave / the autumnal: verdure of your foliage: if it be defer- 
red till winter, the wwe will. then be. more cbuſpituous, and 
will have acquired u ſtronger; aid: toùgheri textute; ſor to hear 
pulling off, which ſhould: be! pteferrebitor pruning in (certain; 
caſes, eſpecially where it regards fruit trees. No remedy ſhort: 
of removing the webs will avail. Lotions, fumigations, ver- 
min powder, &c. will be applied to no purpoſe; they are too 
ſtrongly enveloped to be affected by any of theſe. In about 
three weeks from their being firſt hatched, they change their 
kin, a * which not only all Caterpilars undergo four or 
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ſwe times, at different periods of their growth, but alſathe:; 
Spider, the Bed Bug, and even Lobſters and Crabs. This uſually 
takes up ſeveral days. Afterwards, they proceed in the ſame 


manner, enlarging their web. and extciſngitheir daily foraging” 


excurſions, till benumbiug winter confines them entirely to 

their ſilken habitation; they then not only: ſecure: the: general 
web. on all ſides as ſtrongly as they can, to exclude impertinent 
intruders, but each individual ſpins a thin caſe for i itſelf: here 
they reſt in a ſtate of torpid ſecurity, till the genial warmth of 
the ſpring} animates them afreſh, and informs them, that the 
all- bauntiful Author of Nature hath: provided-food convenient 

for them. Thus apprized; they iſſue fdrth in ithe dayatime 
and in fine weather, as befbrel; but having acquired ſtronger 
more tender, they:btcoms leſs ſcrupulous in their feeding and 

devour the whole of it. A diſpoſition to aſſoiate contiriues 

with: them till they have changed their laſt \kins, when they 

uſually! ſeparate, each endeavouring to provide in thaſbeſti man- 
ner for itſelf! | At this period they are moſt expoſetl to various 
enemies, and moſt frequently attacked by the Ichneumon Fly - 
(vide fig. 14, 15.) . We ſometimes find a few coũtinuing toge- 
ther to the laſt, when each ſpins a ſeparate web, iii which it 


changes to Chryfalis : this uſually; takes place about the begin- 


ning of June; here, in a ſtate af perfect quietude, it remains 


| aboutt>three Weeks, when Ne ne thei Moth we have. | 
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EXPLANATION OF THE PLATE: 


Fig. 1. The eggs laid by the female Moth, and covered by the 


down from its tail: 


2. The eggs with the down removed: 


3. The young Caterpillars ſuſpending themſelves by a ſingle 


web from their mouths. 


4. Shews the manner in which the young Caterpillars feed 


from the time they are hatched till winter, by eating the 


ſurface and fleſhy part of the leaf, and leaving the mem- 
branous and veiny part. 


J. The general bag or neſt of one brood of Caterpillars as it 


appears 1n winter. 


6. Some of the Caterpillars as they appear on their firſt coming 


out in the ſpring. 


7. A full-grown Caterpillar. 
8. The ſame, having ſpun a web, and about chülging to 1 


ſalis. 


9. The ſame, changed to Chryſalis, and taken from the web. 


tO. 
11. 
18 


13. 


14. 


15, 


A male Moth, produced from the Chryſalis. 
A female of the ſame ſpecies: 


A dead Caterpillar of the ſame ſpecies, having been ſtung 
by an Ichneumon Fly: 


The web which the Caterpillar had ſpun, as at fig. 8. 
opened to ſhew the little bags which the Ichneumon 


Caterpillar, proceeding from its body, had ſpun to chry- 


ſalize in. 


The Ichneumon Fly of its natural ſize, produced from a 
Chryſalis incloſed in one of the ſaid bags or caſes. 
The ſame magnified, 
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| BXPLanation of THE PLATE 
Fig. 1: The eggs laid by the female Moth, arid coveted by the 
; down from its tail! 
4. The eggs with the down removed: 


3. The young Caterpillars ſuſpending themſelves by a ſingle 
web from their mouths. 


4. Shews the manner in which the young Caterpillars feed 
5 from the time they are hatched till winter, by eating the 
ſurface and fleſhy part of the leaf; and leaving the mem- 
branous and veiny part. 


5. The general bag or neſt of one brood of Cue e as it 
appears in winter. 


6. Some of the Caterpillars as they appear bn their Art coming 
out in the ſpring: 
7. A full-grown Caterpillat. 


8. The ſame, vgving ſpun a web, and about ag ©o Ohry: 
ſalis. 

9. The ſame, chabged to Chryſalis, and taken Armas the web: 
to. A male Moth, produced from the Chryſalis: 

It. A female of the ſame ſpecies: 


13. A dead Caterpillar of the ſame ſpecies, * been ſtung 
by an Ichneumon Fly: 


13. The web which the Caterpillar hai: ſpun, as at fig. 8. 


opened to ſhew the little bags which the Ichneumon 
Caterpillar, proceeding from its body; had ſpun to chry= 
ſalize in. 

14. The Ichneumon Fly of its natural ſize, produced from 2 


Chryſalis incloſed in one of the ſaid bags or caſes, 
; 5. The ſame magnified. | 


9 
+ 
oy 


* 2 — « 
— 


rey _— 
— yy 


1 | 
* >» 

„ 8 5 

Ex : 


| 
1 
: 
4 
7 


„„ 
4 


„ 


.————_ —„—-% — 


r 
. 

. 

ad 

* * 

— 


- hs =» * Aa * 
. x T 
: C5 \ f * *t1 : 
} 111 4 9 4 » . 1 
, C5 
of - J * 
> * 
9 £ & L _ $: * : 4 
f * * . >» * 
* r -» = l 
* 3:3 SA 4d 5 - 44 . 4 © 
A 7 
* = * @ =» - * - a 
* _ \ — 9 11 " EU * 
5 7 33 wel 2 7 ? 111131117 > #> & FA _— . 
6 war od —_ » @ . 2 Tae 178011 —_ 10110 184 TEE 4 | 1 43 > _ (1445) - 4 * 
5 " w — = * C > . * 
w * * . * x 
_ . * - * - " : 4 % - 
- SUR! 155713 $1512 C39 
ah Ss + * 4 W * . * * o 8 * 
2 . 8 — * ww mꝶeg, ' ns | « 7 1 © — 9 - » _ 4 * R 8 " 
5 # 4 * * PF * = 290 - — I we + - 8 3 . "_ 8 8 * 1 5 * 
+ * - 
> ® - . b * * = ” . = 
. - * * * 1 %, 1 k 
0 C > & = - E # — - Py S 4 
%..# - 8 2 - 
* „ - x ” * - * 
— WS Fx i FF >» = = 6 j os : , — 0 - „ * 
89 ws} E #1 OW. 38144 18251 14118 E © i we 2114 4K 0 4411 oP 3 44 91 48 
Ci — 
* ” hs * - 
> . - * 444. * = * - 44 4 9 % ; 
4s — 
. 222 „ 7 2 2 . Sm. 
— i 1 ares a 67.5 rn FT. 4 
» > C73 G Til 0 20 # % 2 <& * % 10 ww 4 5 - _ — + _— _ __ 910 * — * \ 
— * — 
. 
q ® P 72 9 
: * a o 24 5 1 1 * 
1 — — 192 a - 
, * * * P ” S * ©® s A * # 1 ho 
\ wy... 1 - a \ S + 4 - ' 7 e' -  -*% — 9 0 ' 
q  >S#%S & \/ - PPM) * a © + 4 -- * 4 - 14 - | 8 : && 4 - þ * 41 
To V _ 
| |: { 
* - 1 - 2 % 
— 1 1 * * 
: ce oY = 941 — i _ 7 
N = = 
ö * 7 x2 
* 9 +. = ry , : 4 * £1 ® 4 9 » 7 © - - | 1 1 3 
323 ieee nee 
1 * „ = - * " * 
4 "0 8 — . b 
” , . AX * * * * 2 — P m 29 
; —— , Iraq 3m os ! n E 1981 eng r 92 
1 91 AS ed os & g 2 m—_ +4 C43 do af. "ER 3 + «- 4 % I S N 4 — 222 2 © Os s 4 
: » — od | "OP 


- = * 
, L —_ = © 
; — „ 4 - 
* 9 — - Ld 9999 „ — . - . 
a ! ' _— | 6.4 . i as 
SS 4 »* 2 „ ** 2 * = 1 o 4 - * . + * - * 2 
* a —— 1 
* . 
* & 1 ah © 27 | = 1 - r 4 
8 - » ” «+ 8 C . U K © „ © f — 6 1 # * 
EEE” 1 4 "x +4 a'4 - - w# + I” YE © S + 41 4 * 4 « 
\ , = - 
: — 
. 1 — 7 - > a 1 - 
"4 HE £2.96 © | - T4 „ * * — — 
i ry — % 4 — * — * 2144 4 I S «4D & & 4 & #* a S +4 L 
o - 4 
. Y 1 27 thy * 4 * . 
* 97 as - * C : . 2 4 5 Ss = 5 „ > - N © k x 5 
7 4 * — a i _ & © <4 —S N — — 4 s w# 4 4 tf E 3 & 4 392 * 1 343 aa + 
* hy _— JA. 2 - 
P x 
P - 
7 . * 
þ a 18 1 F 
— 4 4 W 413 we = 4644 4492 4 
* 
= - - = — * - 
5 9 2 4 0 F * 8 27 1 4 , 4 * 4 , * 
k * * ” -y 4 a . 4 o „ * 
— ; 4 * 8 
Cl » — - — © * 4 * — . - * % - 4 - . 
* 1 1 o * * 
3 * ” * * — 4 ” * . TY r 
-% i CY 4 8 - * * - ”T : N 8 
3 4 4 * — — » 4 . — - 4 - Ly 2144 1 
. a 5 - 7 — * * 
21 * A [25 Pa * — * * # LES ? * # % Ln OO. - - : 
G 4 s 4 <4 5 — R 2 _ + f * * 4 1 aſ\; a 4 - + \# 4 PR” 4 So I & + 43 - — 2 * 
- _ * ” — - * 
© - * 
. 7 
R + £4 4 a <> a4 
* 
a — * ö . 5 — p | . 
| 6 ——— — — Y * * 4p » * 4 , % - » 4 % * - = 
5 wu — - - - * 4 # YT 4 LING. 446 & » — 4 * £ 


3 
. 


wv 


„ 

* 
* 
* 
* 
- 

* 

. 

- 

- 


. . 
* 


. — 
— K F 13 
PF co 
ov Þ.. . A 
<'. * ' : 
4 0 
0 
* 
* * 
= oY £ 4 
* ' * 
4 
of 
p * 
bd * 
. a oy 
7 ns " 2 
" * 
1 . - * 1 
ith w * ts. 4 — 
* ts. * det = 


